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Hello,  my  name  is  Dr.  Kenneth  Hepfer.  Today  I  am  going  to  present  some  preliminary  results  from  our  recent 
field  tests  of  the  Horizon  Infrared  Surveillance  Sensor  (HISS)  Phase  2  system. 
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Ken  Hepfer 

Electro-Optical  Systems  Branch,  F44 
Naval  Surface  Warfare  Center,  Dahlgren  Division 


Traditional  Infrared  Search  and  Tracks  (IRSTs)  have  operated  as  a  stand-alone  designation  source  and  have 
attempted  to  achieve  false  declaration  rates  of  less  than  one  per  hour. 
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First,  a  brief  overview  of  the  HISS  program  and  a  description  of  the  Phase  2  system  will  be  presented. 
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Summary  /  Implications 
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-  upgrade  signal  processor  capacity 

-  evaluate  dual  sub-band  discrimination 
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This  shows  the  basic  functional  requirements  of  the  HISS  Phase  2  as  part  of  the  MSI  testing  at  Wallop’s  Island, 
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This  shows  the  components  of  the  system  as  designed  and  integrated  by  NSWCDD. 
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-  Control  (SCC):  TAC-3  Workstation  +  card 
cage 


Before  presenting  the  analysis  results,  false  alarm  and  false  alarm  rate  will  be  defined.  It  is  again  stressed  that 
in  an  MSI  environment,  a  false  alarm  is  not  a  problem  or  a  failure.  The  purpose  of  the  FAR  analysis  is  to  better 
understand  the  relationship  between  false  alarm  control  and  detection  sensitivity  and  how  to  improve  signal 
processing  to  suppress  the  most  target-like  false  alarms. 
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False  Alarms  were  not  a  problem  during  testing 
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The  clutter  estimate  (and  several  other  terms  to  be  discussed)  are  multiplied  by  the  threshold  multiplier.  Any 
spatial  filter  output  values  that  exceed  this  threshold  are  considered  to  be  detections.  As  can  be  seen  from  this 
illustration,  the  effect  of  the  processing  has  been  to  achieve  an  approximate  constant  FAR  over  the  FOV.  At  this  point, 
all  detections  are  evaluated  and  given  a  CTM  score  or  value.  The  CTM  value  is  the  product  of  the  following  three 
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spatial  filter  output  values  that  exceed  this  threshold  are  considered  to  be  detections.  As  can  be  seen  from  this 
illustration,  the  effect  of  the  processing  has  been  to  achieve  an  approximate  constant  FAR  over  the  FOV.  At  this  point, 
all  detections  are  evaluated  and  given  a  CTM  score  or  value.  The  CTM  value  is  the  product  of  the  following  three 
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Based  on  this  relationship,  the  previous  FAR-vs.-CTM  threshold  plot  can  be  converted  to  a  FAR-vs.-ETSNR 
threshold  plot.  This  was  the  conversion  used  in  the  summary  FAR  statistics  plot  shown  previously. 
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At  first,  this  comparison  may  seem  strange  as  the  region  with  the  strongest  clutter  has  the  lowest  FAR. 
Thinking  back  to  the  description  of  the  adaptive  threshold,  this  is  not  so  surprising.  In  the  region  to  the  left,  the 
clutter  is  dense  and  the  background  estimator  does  a  good  job  of  estimating  the  clutter  and  raising  the  threshold.  To 
the  right,  the  clutter  is  more  scattered,  and  the  threshold  is  not  raised  so  effectively. 
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This  summarizes  the  characteristics  of  land  clutter  and  discusses  some  of  the  approaches  that  can  be  taken  to 
further  mitigate  its  impact.  Because  land  clutter  can  be  due  to  almost  any  man-made  item  and  can  have  almost  any 
number  of  target-like  characteristics,  the  best  approach  is  to  use  as  many  discriminants  as  possible  (including  l/r2). 
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0.13-0.14 


Size,  position,  motion,  and  spectral  discrimination  can  all  be  used  to  further  suppress  birds  as  a  source  of  false 
alarms.  The  detections  for  this  particular  run  were  recorded  with  the  HISS  set  up  for  a  high  altitude  target  run.  By 
using  the  normal  horizon  look-up  table  for  the  CTM  position  term,  the  FAR  curve  for  this  bird  run  is  reduced  to  be  only 
slightly  worse  than  that  for  sensor  noise-limited  performance. 
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For  completeness,  sky  and  low  cloud  clutter  will  be  shown.  Generally  speaking,  the  spatial  filter  will  almost 
always  suppress  this  type  clutter  to  well  below  the  sensor  noise  level  and  further  mitigation  is  not  needed  for  a  horizon 
IRST.  For  elevation  angles  above  several  degrees,  this  may  not  always  be  true,  and  other  discriminates  may  be  useful. 
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